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(54) Tread on vehicle tyre and lamella for producing surface shape 



(57) The invention relates to a vehicle tyre tread ( 1 0) 
which is made up of tread pattern segments (3) of an 
elastic material (F), adjacently positioned in the orienta- 
tion of the tread and separated one from another by 
grooves (2). The tread pattern segments have sipes (5a) 
in each of which the opposed faces (16a, 16b), trans- 
verse to the outer surface (9) of the tread, are substan- 
tially parallel. The sipes are made up of a first portion 
(11), which is continuous in the orientation of the tread 
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and extends inwardly in the direction of the tyre radius 
from the outer surface of the tread, and of a second por- 
tion (12), which is made up of separate recesses (1 ) ad- 
jacently positioned in the orientation of the tread and ex- 
tending inwardly as a continuation of the first portion. 
Each of the said recesses is in shape turned about a 
separate line (7) perpendicular to the outer surface of 
the tread. Each of the sipes has a plurality of such re- 
cesses, and the recesses are separated one from an- 
other by ridges (8). 
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D rlption 

The invention relates to a vehicle tyre tread which 
is made up of pattern segments of an elastic material, 
adjacently positioned in the orientation of the tread and * 
separated one from another by grooves, and of sipes 
within the tread pattern segments, in each of which sipes 
the opposed faces, transverse to the outer surface of 
the tread, are substantially parallel and which sipes are 
made up of a first portion, which is continuous in the io 
orientation of the tread and extends inwardly in the ori- 
entation of the tyre radius from the outer surface of the 
tread, and of a second portion, which is made up of sep- 
arate recesses, adjacently positioned in the orientation 
of the tread and extending inwardly as a continuation of is 
the first portion. The invention also relates to a lamella 
which has branches for forming recesses in the elastic 
material forming the tread of a vehicle tyre. 

Pattern segments of the type described above and 
sipes therein are commonly used. Publication GB-1 274 20 
554 describes a tyre tread pattern segment which con- 
tains sipes in each of which the opposed faces are par- 
allel and which have, starting from the outer surface of 
the tread, first a continuous first portion and, extending 
from the first portion towards the interior of the tyre, i.e. 2s 
towards the tyre web, in the radial direction of the tyre 
towards the centre, a second portion which is made up 
of recesses adjacently positioned in the orientation of 
the tread and separate one from another. In this publi- 
cation, the first portion, towards the tread, is always 30 
made up of two straight and planar sections, which form 
in the orientation of the tread an angle which is relatively 
close to a straight angle (=1 80°) in relation to each other. 
The second portion, extending from the first portion to- 
wards the interior parts of the tyre, is made up of recess- 35 
es. the adjacent recesses always diverging in different 
directions. Thus, in this publication these recesses turn 
from the plane of the first portion of the sipe, about a line 
parallel to the outer surface of the tread, alternately in 
opposite directions. In this case thus each recess in its *o 
entirety is offset from the straight portion which is to- 
wards the outer surface of the tread and in such a man- 
ner that every second recess is entirely offset from this 
central plane in one direction and the others in the op- 
posite direction, the reference being the mean plane of *s 
the sipe. There are several recesses over the dimension 
of each of the above-mentioned planar portions. This 
reference publication cites as the purpose of such a de- 
sign of the sipe that it prevents stones and other rela- 
tive ly small pieces coming from the road from penetrat- so 
ing deep into these sipes. The design according to this 
reference publication for sipes in tread pattern seg- 
ments has at least the following disadvantages. First 
the length of the sipes in the orientation of the tread is 
drastically reduced when the wearing down of the tread ss 
approaches its final stage, at which time the length of 
the sipe may be only approx. 35 % - 50 % of the original 
length of the sipe. This shortening of the sipe consider- 



ably reduces the grip of the tyr , especially during driv- 
ing on a wet road surface. A tyre according to this ref- 
erence publication is also very difficult to manufacture, 
since the detaching of the tread from the mould v ry 
probably has the effect that the lamella teeth which pro- 
duce the recesses described in the publication will tear 
or damage the tread patterns. Thus the sipes will not 
remain whole and in their intended shape. Also, during 
the manufacture of the tyre, the support effect of the la- 
mellae which form the sipes cannot in any way be reg- 
ulated in the mould afterwards. Furthermore, it can be 
noted that the outer appearance of the tyre is changed 
drastically by the wearing down of the tyre, which is not 
only an aesthetic disadvantage but also results in the 
above-mentioned worsening of the performance of the 
tyre. In addition, if a large number of sipes of this type 
are provided in a tread pattern segment, the driving 
properties of the tyre will be very poor owing to the said 
lack of the support effect. 

An object of the present invention is therefor to 02\ 
provide, Tor the sipe in a tread pattern segment in a ve- 
hide tyre, a shape by which an optimal rigidity support 
and the driving properties desirable in each given case 
are provided in the tread pattern segment. A second ob- 
ject of the invention is to provide for a sipe in a tread 
pattern segment a shape which enables a large number 
of sipes to be made in the pattern segment, thus improv- 
ing the grip of the tyre in various driving conditions, such 
as wet roads, ice and snow, but at the same time pro- 
viding for the pattern segment sufficient rigidity and 
thereby other good driving properties. A third object of 
the invention is in a tread pattern segment a sipe shape 
of this type which retains the properties of the tyre as 
long as possible as the tyre wears down. A fourth object 
of the invention is to provide in tread pattern segments 
sipes of the type described above, which sipes can be 
manufactured in such a manner that the detaching of 
the tread from the mould will not damage the tread but 
the tread will retain as precisely as possible in its intend- ^~ 
ed form the shape produced by the mould. It is also an v 
object of the invention to provide a lamella for a tyre 
tread mould which enables a tread pattern sipe of the 
type defined above to be produced in the rubber or rub- 
ber combination forming the tyre tread. 

The disadvantages described above can be elimi- 
nated and the objects defined above can be achieved 
by means of the vehicle tyre tread according to the in- 
vention and in particular by means of the shape of sipes 
in a tread pattern segment, defined in the characterising 
clause of Claim 1, and by means of a lamella shap in 
a tread mould which has the properties defined in the 
characterising clause of Claim 8. 

The invention has at least the following advantages. 
The ridges between the recesses, separate from one 
another, in the bottoms of the sipes form in the tread 
pattern segment of a vehicle tyre an effective base sup- 
port n twork by means of which an optimal rigidity sup- 
port of the tread pattern segment and the good driving 
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properties desired in each given case are achieved. An- 
other advantage of the invention is that the support net- 
work of th typ mentioned above, made up of ridges, 
enables each tread partem s gment to have a larger 
number of sipes while, however, a sufficient and thus 
optimal rigidity is retained in all of the pattern s gm nts. 
A third advantage of the invention is that, by means of 
this large number of sipes in a tread pattern segment, a 
very good grip in all road conditions is achieved. A fourth 
advantage of the invention is that the support provided 
according to it by the ridges between the recesses re- 
tains also in a very worn tyre a full or almost full sipe 
volume and thereby a good grip, since the length of the 
sipe is maintained approximately in an order of magni- 
tude of about 65 % - SO % of the full length of the outer 
surface of the sipe until the tyre has worn down all the 
way to the bottoms of the recesses. In a conventional 
tread pattern segment, sipes can be provided only in an 
order of one-half of that possible when using the sipe 
design according to the present invention, and thus the 
rigidity of the conventional tread pattern segment is 
poorer and, in addition, the retaining of. for example, the 
grip properties for different road conditions is substan- 
tially poorer than in the structure according to the 
present invention. The above-mentioned better support 
network made up of ridges crossing the sipes enables 
rubber compounds which are softer than previously, and 
thus have a better grip, to be used in a vehicle tyre with- 
out worsening the properties of the tyre. In fact, when a 
structure according to the present invention is used and 
when sorter than previous rubber types and thus rubber 
types with better grip are used, a vehicle tyre which has 
a better grip and better driving properties in all respects 
is obtained. In addition, it can be pointed out as a detail 
that the support of the recesses of the tread pattern seg- 
ment sipes can, when so desired, be altered by adjust- 
ing the lamellae in the mould; in the conventional pro- 
cedure this is very difficult, perhaps impossible or at 
least expensive. 

The tread pattern sipe according to the invention 
and the mould lamella used for forming it are described 
below in detail, with reference to the accompanying fig- 
ures. 

Figure 1 depicts a lamella in a vehicle tyre tread 
mould, in a direction perpendicular to the lamella, from 
directions IV of certain sipes in Figures 2A-2B and Fig- 
ures 5-6. It is to be understood that Figure 1 also depicts 
a sipe in a tread pattern segment of a vehicle tyre in a 
direction perpendicular to its mean plane, imagining that 
the tread mould and the lamella 20 of a stiff material are 
eliminated. Thus the portion of Figure 1 from surface 9 
in direction S depicts, from directions IV, the tread pat- 
tern segment sipes depicted in Figure 5-7. 

Figure 2A depicts a cross-section of a first embod- 
iment of the lamella according to the invention, through 
l-l in Figure 1 . 

Figure 28 depicts a cross-section of a second em- 
bodiment of the lamella according to the invention, 



through l*l in Figure 1. 

Figures 3A and 3B depict branches according to «. 
third mbodiment of th lamella according to the inven- 
tion, in cross-section through II -II. ar.d respectively III- 

5 III. in Figure 1 . 

Figures 4A and 4B depict branches according to a 
fourth embodiment of the lamella according to the in- 
vention, in cross-section through 1 1 -I I. and respectively 
Ill-Ill. in Figure 1. 

io Figure 5 depicts, in a direction perpendicular to the 
outer surface of a vehicle tyre tread, a first positioning 
of sipes in tread pattern segments according to the in- 
vention. Each sipe, owing to its narrowness, is depicted 
with only one thinner or thicker line. 

is Figure 6 depicts, in a direction perpendicular to the 
outer surface of a vehicle tyre tread. 3 second posstbl 
positioning of sipes in tread pattern segments according 
to the invention. Each sipe, owing to its narrowness, is 
depicted with only one thinner or thicker line. 

20 Figure 7 depicts, in a direction perpendicular to the 
outer surface of a vehicle tyre tread, a third possible po- 
sitiontfig of sipes in tread pattern segments according 
to the invention. Each sipe, owing to its narrowness, is 
depicted with only one thinner or thicker line. 

25 Figure 8 depicts, in an axonometric representation, 
the shape of one branch of lamellae according to the 
embodiment of Figures 4A and 4B. 

Since the present patent application relates both to 
sipes in the tread pattern segments of a vehicle tyre and 

30 to lamellae in a tread mould producing these sipes, it is 
pointed out here, at the outset, that all the. facts which 
in the following description relate to the sipes, also, 
where applicable, relate to the lamellae, and the facts 
which relate to the lamellae also relate to the sipes pro- 

35 duced by them. This is self-evident, since in the mould- 
ing process the lamella produces a stpe corresponding 
to its own shape in the elastic material F forming the tyre 
tread, as is known to happen in all mould forming proc- 
esses. Nevertheless, the following specification de- 

40 scribes, at least in the main, both the lamellae and the 
sipes produced by them in tread pattern segments. 

Figure 1 depicts a lamella 20 according to the in- 
vention, in a direction perpendicular to its main surface, 
i.e. from direction IV. and in a state in which the lamella 

45 is attached to the tread mould 30 and the lamella is sur- 
rounded by the rubber or the rubber compound or the 
rubber layers F forming the tread. In each tread pattern 
segment 3 there is a plurality M of these lamellae 20, 
one next to another, and in general approximately par- 

so allel, in the orientation of the tread 10. and in particular 
in the orientation of the outer surface 9 of the tread. The 
number M of these lamellae in each tread pattern seg- 
ment 3 is at least one, but usually two. three or four or 
more, and in each pattern segment 3 these lamellae are 

55 at a distance W one from another. Within one pattern 
segment these distances W may be all of the same mag- 
nitude or of different magnitudes. It should be pointed 
out in this connection that the lamellae 20 and the sipes 



5 



EP0 881 103 A1 



5 



5 produced by them must not be confused with the 
grooves 2 between the tread pattern s gments. which 
grooves are in the orientation of the tread surface 9 con- 
siderably greater in width, as can be seen in Figures 5-7. 
In :re tyre tread the width L6 of the grooves 2 separates s 
the tread pattern segments 3 one from another so that, 
at ieast in normal conditions, the pattern segments do 
not touch one another or at least co not bear one on 
another. In a manner deviating from this, the sipes 5 in 
the pattern segments 3 are intentionally so narrow in 10 
their width D that the opposed faces 6a, 6b of a sipe will 
during driving come into contact with each other, at least 
under the effect of a change in speed and/or a change 
in direction, i.e. the faces will bear on each other. In the 
present specification, reference numeral 5 is generally *5 
used for a sipe formed by the lamella 20, unless there 
is special reason to distinguish sipes in different posi- 
tions or sipes of different kinds, in which case more pre- 
cise reference numerals 5a. .5e are used. These lamel- 
lae 20 have substantially parallel faces 6a, 6b, which 20 
are substantially perpendicular to that surface 31 of the 
mould 30 which forms the outer surface 9 of the tread 1 0. 

In the orientation of the tread 10, and thus in partic- 
ular in the orientation of the mould surface 31 and the 
outer surface 9 of the tread, these lamellae 20 are made 2s 
up of a continuous first portion 11 : which is located in 
the tyre tread mould from the said mould surface 31 to- 
wards the interior of the tyre structure, in direction S. 
Reference numeral 11 is also used for indicating in the 
sipes 5 their corresponding first portion. 30 
f Furthermore, the lamellae 20 have a second portion 
1 2, which is made up of branches 23 separate one from 
another, extending adjacently in the orientation of sur- 
face 9 of the tread 10 and as a continuation of the first 
portion 11 in the direction towards the interior S of the 3S 
tyre. In addition, the lamella 20, of course, has a portion 
24, by which it is secured to the tread mould 30, but this 
attachment does not in any way relate to the present 
invention, and therefore it is not described here in great- 
er detail. Thus the lamella 20, as seen in direction IV 40 
perpendicular to its plane, is roughly comb-like, having 
towards the outer surface 9 of the tread a continuous 
and at least substantially unbroken portion 11 and from 
this towards the centre of the tyre being manufactured, 
i.e. towards the tyre body, not shown, a second portion, <*$ 
which is in a way comb-like and is made up of adjacent 
separate branches 23. Reference numeral 1 is also 
used for indicating in the sipes 5 their corresponding 
second portion. 

The elastic material F forming the tread is shaped so 
according to the techniques applied in each given case, 
not described in greater detail in the present specifica- 
tion, between the mould 30 surface 31 and the surfaces 
6a and 6b of the lamellae 20 and, of course, the mould 
projections forming the grooves 2 between the tread ss 
pattern segments, so that the lamellae form sipes 5 in 
each of which the opposed faces 16a and 16b, trans- 
vers to the outer surface 9 of the tread and in general 



approximately perp ndicular ther to, are substantially 
parallel. These sip s 5 are made up of a first portion 11. 
which is continuous in th orientation of the tread 1 0 and 
extends in the orientation of the tyre radius R inwardly 
S from the outer surface 9 of the tread, towards the ro- 
tational axis of the tyre and the bearing web of the tyre. 
In addition, the sipes 5 comprise a second portion 12. 
which is made up of mutually separate recesses 1, ad- 
jacently positioned in the orientation of the surface 9 of 
the tread 10, and projecting inwardly S, i.e. towards the 
body of the tyre, as a continuation of the first portion 11 . 
In this context it can thus be clearly understood that the 
projections 23 of the lamellae 20 shape the above-men- 
tioned recesses 1 of the second portion 1 2, and the con- 
tinuous portion 11 of the lamellae shapes the first con- 
tinuous portion 11 of the sipes. 

It is clear that, because the tread mould 30 has a 
plurality M of lamellae 20 in order to produce parallel 
sipes 5, each tread formed in such a mould has in its 
tread pattern segments a plurality M of sipes, which are 
at the distances W described above one from another. 
In general the main planes of these lamellae, and thus 
of the sipes 5, are approximately parallel, but there is 
no hindrance to shaping a tread pattern segment 3 fri 
which the lamellae, and thus the sipes, have mutually 
divergent mean orientations. However, such an embod- 
iment is not shown in the figures. In any case, in each 
lamella the continuous first portion 11 and the separate 
branches 23 making up its second portion 12 produce 
an uninterrupted and continuous piece. Respectively, in 
each sipe 5 its continuous first portion 1 1 and the sep- 
arate recesses 1 , adjacent in the orientation of the tread, 
extending as a continuation of the first portion and form- 
ing the second portion 12 which extends towards the 
interior S of the tyre, produce in each given case a con- 
tinuous sipe in the tread pattern segment 3. 

According to an essential characteristic of the in- 
vention, each of the said separate branches 23 of the 
lamella 20 has a shape turned or twisted about a line 7 
substantially perpendicular to the surface plane 31 of 
the mould 30. In addition, each lamella has a plurality N 
of such branches 23, each of them being turned or twist- 
ed about a separate line perpendicular to the surface 
plane 31 of the mould. From this it follows, as we bear 
in mind the mould characterof the lamellae 20,'that each 
of the said recesses 1 ( , such as the recesses la turned 
in a planar fashion or spirally twisted recesses 1 b, has 
a shape turned or twisted about a separate line 7 per- 
pendicular to the outer surface 9 of the tread 10. Like- 
wise, each sipe has a plurality N of such recesses 1a, 
1 b, and they are separated from each other by ridges 8. 
These ridges 8 f for their part, are formed by openings 
28 between the separate branches 23 of the lamellae, 
their width being indicated by L5, as can be clearly un- 
derstood on the basis of Figures 1 and 3A - 4B. 

The above-mentioned branches 23 of the second 
portion 12 in the lam Ha 20 may, for example, each be 
at least in the main part planar. The branches are each 
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turn d about a tin 7 which is substantially perpendicu- 
lar to th outer surface 9 of the tread and is located in 
the middle or clos to the middle of the branch width L1 
this width being parallel to th outer surface 9 of the 
tread 10. In this case the branches 23 are thus planar s 
but form an angle, indicated g neralty by p. to the mean 
plane 21. perpendicular to the tread, of the first portion 

1 1 . This angle between the branches 23 and the mean 
plane 21 of the area which constitutes the first portion 

'in the lamella 20 is within a range of 4' - 31 a . and pref- io 

rably within a range of 11 ° - 24 9 . Especially in the case 
described here, in which the branches 23 of the second 
portion 1 2 of the lamella are in the main part planar and 
turned about a certain line 7, each point of the branch 
within its height H2, which is perpendicular to the mould * $ 
surface 31 , forms an equal angle pi relative to the mean 
plane 21 , as is clearly shown in Figures 3A and 3B. From 
this it can be seen that each lamella 23 is at the various 
points of its height H2 at the same angle pi to the mean 
plane 21 of the first portion 11 of the lamella. This holds 20 
true whether the first portion 11 is in its entirety straight, 
as in Figure 2B, or convoluted, as shown in Figure 2A. 

On the basis of this it must, of course, be under- 
stood that the lamella branches 23 leave, in a vehicle 
tyre tread, recesses la of the type described above in 2s 
the stpes 5 of the tread pattern segments 3, in which 
case each of the second portion recesses 1 in the tread 
pattern segments is in its main part planar and turned 
about a line 7 substantially perpendicular to its width L1 , 
which width is parallel to the outer surface 9 of the tread. 30 
Likewise, the said main parts of these recesses la are 
at a substantially constant angle pi to the mean plane 
21 of the first portion 11. In this connection it must, of 
course, be understood that, within the boundary region 
13 between the first portion 11 and the second portion 

12, where the mean plane 21 of the first portion 11 
changes to the different position of the lamella branch- 
es, and respectively of the recesses la, at an angle pi 
to the first portion, there is, more or less, a twist. The 
change of angle from the first portion H1 of the lamella *o 
and the sipe to the beginning of the height H2 of the 
branches, and at the same time recesses la. thus pre- 
supposes within the boundary region 13 a certain inter- 
val of change, not shown in the figures. The height of 
this boundary region in the direction perpendicularto the 
mould surface 31 , as well as to the outer surface 9 of 

the tread, thus depends on the thickness of the lamella 
20 and on many other factors. 

The branches 23 of the lamella and, of course, the 
shape of the recesses 1 b in the sipes 5 in the tread pat- so 
tern segments 3 can also be arranged so that each 
branch 23 of the second portion 1 2 of the lamella is spi- 
rally twisted about a line 7 which is located in the middle 
or the middle area of its width L1 and is perpendicular 
to the outer surface 9 of the tread, and thus to the outer 55 
surface 31 of the mould. In this case the branches 23 
are at a changing angle £2 - p3 relative to the mean 
plane 21 of the first portion 11. as shown in Figur s 4A 



and 48. In this cas both the lamella branches 23 and 
the second portion 12 recesses 1b produced by them 
are spirally twisted about a straight line 7 which is locat- 
ed in the middle area of their width L1 in the orientation 
of the tread and is substantially perpendicular to the out- 
er surface 9 of the tread, as can b understood not only 
from the above-mentioned Figures 4A and 48 but also 
from Figure 3. In this case the lamella branches 23 and 
respectively the recesses 1b are spirally twisted, as in, 
for example, augers, many drill bits and screws, about 
a line 7, and the only thing to be noted is that the max- 
imum angle of twist P3 is usually less than 90°. In this 
case, thus, the width L1 of the branches 23, as well as 
of the recesses 1b, forms, at 1 1 -I I, close to the boundary 
1 3 between the first portion 1 1 and the second portion 
12, only a small angle p2 to the mean plane 21 of the 
first portion 11 and, further away, at I II -II I, which is closer 
to the rotation axis of the tyre and thus to the tyre web, 
a larger angle of twist p3 to the mean plane 21 of the 
first portion 11, as is clearly depicted in Figures 4A and 
4B. This spiral character, Le. the changing of angle p2 
to angle P3, may be stepless, as is depicted in Figures 
4A and 4B and in Figure 8, but may also be stepwise, 
which embodiment is not specifically shown in the fig- 
ures. 

The angles pi and P2 - p3 of the branches 23, and 
likewise, of course, of the recesses la and 1 b, to the 
mean plane 21 of the first portion may vary within a very 
wide range. Quite close to the boundary region 13, both 
angle pi and angle P2 are, of course, very small, as' de- 
scribed above with respect to the height of the area of 
change. An examination of the main part of the branches 
23 and the recesses la and 1 b shows that the angle pi 
between the mean plane 21 of the first portion 11 and 
the planar branches 23 and the corresponding recesses 
la may be within a range of 10* - 90*. Preferably, how- 
ever, this angle p1 is within a range of 20° - 65°. A range 
of 30° - 55° is also conceivable, but at its most typical 
the angle p1 is of the order of 45°. In the event that the 
branches 23, and likewise the recesses 1b produced by 
them, are spiral, the angle P2. p3 between the mean 
plane 21 of the first portion 11 and the branches and the 
corresponding recesses 1b varies within the above- 
mentioned limits so that, closer to the boundary 13 be- 
tween the first portion 11 and the second portion 12, the 
angle p2 is closer to the low values mentioned above 
and, closer to the bottoms 15 of the branches 23 and 
likewise the recesses 1b. the angle p3 is closer to the 
larger angles mentioned above. 

As stated above, the first portion 11 of the said la- 
mella, and respectively the sipe 5, over its entire length 
L4 in the orientation of the outer surface 9 of the tread, 
and respectively in the orientation of the mould surfac 
31 , may be substantially rectilinear, as is indicated by 
reference numeral 11b in Figure 2B and in Figure 7. Al- 
ternatively, the said first portion 1 1 may be over its length 
formed by convolutions 30 and 25 and stepwise in the 
manner of the portion indicated by reference numeral 
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11a and depicted in Figure 2A and. for example, in Fig- 
ure 5. R ference numeral 1 1 thus denotes generally the 
first portion of the lamella 20, as well as of the sipe 5 
corresponding thereto regardl ss of its shape. The said 
stepwise first portion 1 1 a is typically made up, in the ar- s 
ea of the branches of th second portion 1 2 and the cor- 
responding recesses in the tread, of sections 25 in the 
areas of widths L1 parallel to the tread: the width of these 
sections 25 is 12 and they located between the openings 
23 between the second portion branches 23, the open- io 
ings forming ridges 8 in the tread sipes 5. At the bottoms 
of the sipes 5. within the height H2 of the second portion 
1 2, the ridges 3 interconnect the opposed faces 6a and 
6b of the sipes, as can be understood from the foregoing 
description and the figures. Thus these tread pattern *s 
segments 3 have a support network made up of the ridg- 
es 3, the network supporting the tread pattern segment, 
while the total sipe depth H 1 +H2 is large, in which case 
the wearing down of the tyre will not worsen its proper- 
ties. The said sections 25 are typically, but not neces- 20 
sarily, connected one to another by convolutions 30 
within the intervals between the branches 23, and be- 
tween the corresponding recesses la, 1b. In the area 
of the second portion 1 2 recesses 1 , and thus also in 
the area of the branches 23 of the lamellae, the above- 25 
mentioned stepwise sections 25 are thus typically sub- 
stantially straight, and their width is L2, as indicated in 
Figure 1 . On the other hand, the convolutions 30 con- 
necting them are small in width L3 t corresponding ap- 
proximately to the bottoms of the recesses between the 30 
lamella branches 23, or to the openings 28 between the 
branches, which openings at the same time thus form 
the thickness of the outwardly pointing part of the tread 
ridges 3. However, there is no hindrance to the sections 
25 being formed not only substantially straight, but also 3$ 
curved in either transverse direction or in both trans- 
verse directions, i.e. either simply curved or corrugated. 
In any case, the width L2 of the straight or curved sec- 
tions 25 in the area of the lamella branches 23, and thus 
the recesses la and 1 b, is substantially greater than the *o 
width L3 of the convolutions 30 connecting them. 

In particular with respect to the above-mentioned 
spiral branches 23, and the corresponding recesses 1 b, 
it is to be noted that also the angle of helix cp may, within 
the height H2 of the second portion 12, be either com- 4S 
pletely constant, substantially constant, or alternatively 
the angle cp of helix may change when the distance of 
the branch 23, or respectively the recess 1b, changes 
in the direction perpendicular to the tread surface 9 or 
the mould plane 31 , while the distance from the bound- so 
ary region 1 3 between the first portion and the second 
portion increases inwardly S from the tyre tread. 

The above-mentioned substantially straight or 
curved sections 25, having a width of L2. of the first por- 
tion 11 form in the lamella, relative to a plane 21 on av- ss 
erage perpendicular to the outer surface of the tread, an 
angle a, which is within a range of 4° - 31 9 , preferably 
within a range of 11 • -24°. Taking into account the elas- 



tic properties of the rubber compound F provided in the 
mould for a vehicle tyre tread 10. it is possible that there 
appears slight deviation with respect to the angle be- 
tween the corresponding s ctions. having a width of L2, 
in the sipes of th tread 10 and the mean plane 21 of 
the sipes Thus, in sipes 5 the angle of th sections hav- 
ing a width of L2 may be within a range of 5 9 - 30°, and 
preferably within a range^pf 10° - 23°, and typically of 
an order of 1 5*. as measured relative to the mean plan 
21 of the sipe. 

In the sipes 5 of the tyre tread 10, the width L3 of 
the convolutions 30 in the orientation of the tread is of 
the same order as the width L5 of the ridges 8 between 
the recesses, and respectively the openings 28. In the 
event that the first portion 11a is stepwise, the angle ti 
of the mean plane of each convolution 30, or of the mean 
tangent to the curvatures, to the said straight or slightly 
curved sections 25, having a width of L2, adjacent to 
them, is within a range of 50° - 1 00*. and preferably with- 
in a range of 60° - 90 Typically the angle r) is of an 
order of approx. 75°. As was already stated above, a 
convolution 30 may be curved in either direction over its 
entire width L3, or it may be made up of two curved sec- 
tions or of two relatively sharp sections and an approx- 
imately straight section connecting them. 

The height H2 of the second portion 12 branch s 
23 described above, and correspondingly the height H2 
of the recesses 1 in the direction perpendicular to the 
tread 9, and respectively the mould surface 31 , from th 
boundary region 13 between the first and second por- 
tions to the ends 1 5 of the branches 23, and thus corre- 
spondingly to the bottoms 15 of the recesses la and 1b, 
is at minimum approx. 30 % and at maximum approx. 
80 % of the width L1 of the branches, and correspond- 
ingly recesses la, 1 b, in the orientation of the outer sur- 
face 9 of the tread 1 0. Preferably the height H2 is within 
a range of 40 % - 70 %, and typically 50 % - 60 %, of 
this width L1 of the recesses 1 a, 1 b and correspondingly 
of the branches 23. 

The material thickness D of the lamella 20 is, for 
example, 1/45 - 1/4, and preferably 1/5 - 1/13, and typ- 
ically within a range of 1/7 - 1/9 of the total of the depths 
H2 + HI of the first and second portions 11 and 12 in- 
wardly S from the outer surface 9 of the tread. Again, if 
the elasticity of the rubber, rubber compound or rubber 
combination F is taken into account, in a real sipe 5 th 
thickness D of the sipe may deviate somewhat from 
those mentioned above, being, for example 1/50 - 1/15, 
preferably 1/6 - 1/15, and typically within a range of 1/7 
- 1/9 as compared with the total depth H2 + H1 of the 
first and second portions 11 and 12. Thus the sipes 5 
according to the invention are relatively narrow, or at 
least substantially narrower than the width L6 of the 
grooves 2 between the tread pattern segments 3. The 
width difference between the sipes 5 and the grooves 2 
may even be an ord r of magnitude. 

The sipes 5 according to the invention may be po- 
sitioned in the tread pattern segments 3 in many differ- 
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ent ways. First, the sices may b cf th type 5a, i.e. a 
type in which the thickness D of the first portion 11 is 
relativ ly thin, as is the s cond portion 12, and the entire 
sip is up to th outer surface 9 of the tread t 0 stepwise 
in shape, in which case th first portion is thus stepwis 
la. In addition, the sipes 5a may extend from one ex- 
treme edge of the tread pattern segment 3 to its other 
extreme edge, in which case the sipes in a tread pattern 
segment 3 are thus open from one end to the other. Such 
a structure is shown in Figure 5. The sipes 5a may. of 
course have even a greater thickness O. as shown with 
respect to one sipe in Figure 6. Another option is to pro- 
vide different kinds of sipes 5 in the tread pattern seg- 
ments 3. Figure 6 depicts, first, a sipe 5a t which is made 
up of a stepwise first portion 11a which has a relatively 
large thickness O, but extends in the same manner as 
described above from one edge of the tread pattern seg- 
ment 3 to the other. Figure 6 also shows a sipe 5b, which 
is in other respects of the type mentioned above, i.e. its 
first portion 1 1 a is stepwise and its thickness D is rela- 
tively large, but the sipe does not extend from one edge 
of the tread pattern segment to the other, as can be seen 
in Figure 6. In addition, it is possible to form sipes 5d of 
the type shown in Figures 6 and 7, in which the first por- 
tion 11b is straight and has, for example, a relatively 
large thickness D, and below which towards the tyre 
body there are recesses la or 1b. These recesses are 
not shown in Figure 7, but otherwise these sipes 5d are 
shown in both figures. Sipes 5d do not extend from one 
edge of the tread pattern segment 3 to the other, but are 
in a way closed at the ends as are sipes 5b. Figure 7 
also shows sipes 5c, which are in other respects of the 
same type as sipes 5a shown in Figure 5, but do not 
extend all the way to the edges of the tread pattern seg- 
ment 3, in which respect they resemble sipe 5b shown 
in Figure 6, with the only difference that by their thick- 
ness D sipes 5c are thinner than sipes 5d. In addition to 
this, Figure 6 shows a sipe 5e, which is made up of a 
straight first portion 11b, below which there are either 
planar-turned or spirally -turned recesses la, 1 b, which 
are not depicted in Figure 7. This sipe 5e extends from 
one edge of the tread pattern segment 3 to the other, 
being thus open over its entire length. Sipe 5e thus re- 
sembles sipe 5d, the difference being that sipe 5e ex- 
tends across the tread pattern segment, being open 
over its entire length, whereas sipe 5d is closed at its 
ends. It is to be understood that any of the above-men- 
tioned sipe types 5a, 5b, 5c, 5d, 5e can be used alone 
as one type in one tread pattern segment, or any com- 
bination of these different sipe shapes deemed suitable 
for the purpose in a given case can be used in one tread 
pattern segment. There thus exists a large number of 
sipe shape combinations, especially if we take into ac- 
count that one pattern segment has a plurality of sipes, 
possibly more than the four shown in the figure, in which 
case the number of combinations of different sipe types 
becom s very large. All of these cannot be shown in the 
figures of the application. However, the scope of prot c- 



tion of the claims of the present application covers not 
only perse th sipes 5 and Sam llae 20 describ d above 
and d fined in th patent claims, but also any different 
combinations of their different versions both in the 
5 mould 30 and in the tyre tread 10, as well as. of course, 
any vehicle tyres having such sipes. 



Claims 

1. A vehicle tyre tread (10) which is made up of tr ad 
pattern segments (3) which are of an elastic mate- 
rial (F), are adjacently positioned in the orientation 
of the tread and are separated one from another by 
grooves (2) and, in the tread pattern segments, at 
least of sipes (5) in each of which, the opposed faces 
(16a, 16b), transverse to the outer surface (9) of th t 
tread, are in the main parallel and which sipes are, 
made up in the orientation of the tread of a continr 
uous first portion (11 ), which extends in the direction 
of the tyre radius (R) inwardly (S) from the outer sur- 
face of the tread, and of a second portion (12), 
which is made up of separate recesses (1), which 
are adjacently positioned in the orientation of the 
tread and extend inwardly as a continuation of the 
first portion, characterised in that each of the said 
recesses (1a, 1 b) is in shape turned about a sepa- 
rate line (7) perpendicular to the outer surface (9) 
of the tread (10), and that there is a plurality (N) of 
these recesses in each sipe (5) and they are sepa- , 
rated one from another by ridges (8). 

2. A tread according to Claim 1 , characterised in that 
the recesses (1b) of the second portioni(12) are 

35 each spirally twisted about a line (7) substantially 
perpendicular to the outer surface (9) of the tread 
and kacated in the middle area of the recess width 
(L1), which width is in the orientation of the tread, 
the recesses (1b) having a stepwise or continuously 

40 changing angle (p2 -> £3) to the mean plane (21) 
of the first portion (11), and that the angle of h lix 
(cp) of the spiral is within the height (H2) of the sec- 
ond portion either substantially constant or alterna- 
tively the angle of helix changes when the distance, 

45 perpendicular to the surface (9) of the tread, from 
the boundary region (1 3) between the first and sec- 
ond portions increases inwardly (S) from the tyre 
tread. 

so 3. A tread according to Claim 1 , characterised in that 
each of the recesses (1a) of the second portion (12) 
is in the main part planar and turns about a line (7) 
which is substantially perpendicular to the outer sur- 
face (9) of the tread and is located in the middle area 
55 of the recess width (L1 ), which width is in the orien- 
tation of the tread, in which case the said main parts 
of the recesses (la) have a substantially constant 
angle (P1 ) to the mean plane (21 ) of the first portion 
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(11). 

4. A tread according to Claim 1 , charact rl ed in that 
th said first ponton (11) within its length (L4) is in 

th orientation of the tread surface eith r. s 

substantially straight (11b): or alternatively 
stepwise (11 a), in which case the first portion 
(11a) has, in the areas of the second portion 
( 1 2) recess ( 1 ) width dimensions (L1 ) in the ori- io 
en tat ion of the tread, straight or curved sections 
(25) which are in the intervals of the recesses 
of the second portion connected one to another 
by convolutions (30). 

75 

5. A tread according to Claim 4, characterised in that 
the said sections (25) are substantially straight and 
form to the mean plane (21) of the sipes (5a...5e) t 
in the orientation of the tread, an angle (a), which 

is within a range of 5* - 30°, preferably within a 20 
range of 10° - 23*. and typically of an order of 15°, 
and that the width (L3) of the convolutions (30) in 
the orientation of the tread is of the same order as 
the width (L5) of the ridges (8) between the recess- 
es, and the mean angle (t|) of each convolution (L3) 2s 
to the said straight parts (L2) adjacent to them is 
within a range of 50° - 100°, preferably within a 
range of 60° - 90°, and typically in an order of 75*. 
or alternatively the convolutions (30) are over their 
entire width (L3) curved in either direction. 30 

6. A tread according to Claim 1 , characterised in that 
'the grooves (2) between the tread pattern segments 
(3) are in shape different and in size different as 
compared at least with the said sipes. 35 

7. A tread according to Claim 1 , characterised in that 
the height (H2) of the said recesses (1 ) in the direc- 
tion perpendicular to the tread from the boundary 
region ( 1 3) between the first portion and the second *o 
portion ail the way to the bottoms (1 5) of the recess- 
es is at minimum approx. 30 % and at maximum 
approx. 80 %. preferably 40 % - 70 %, and typically 

50 % - 60 % of the width (L5) of the recesses in the 
orientation of the tread, and that the thickness (D) 45 
of the sipes (5) is 1/50 - 1/5, preferably 1/6 - 1/15. 
and typically 1/7 - 1/9, of the total depth (H2 + H1) 
of the first and second portions (1 1 and 1 2) from the 
outer surface (9) of the tread inwards (S). 

so 

8. A lamella (20) of a stiff material and secured to the 
mould (30) for a vehicle tyre tread, there being a 
plurality (M) of such lamellae at a distance (W) one 
from another within the areas of tread pattern seg- 
ments (3) adjacently positioned in the orientation of 55 
the tread (10), the lamellae having opposed faces 
(6a, 6b) which are substantially perpendicular to th 
tread and substantially parallel, and the lamellae 



being made up of: 

a first portion (1 1 ) ? continuous in the orientation 
cf the tr ad. which portion extends in th tyr 
tread mould from the outer surface (9) of the 
tread towards the interior (S) of the tyre struc- 
ture: and 

a second portion (12), which is made up of s p- 
arate branches (23), adjacent in the orientation 
of the tread and extending as a continuation of 
the first portion towards the interior of the tyre; 
as well as 

a third portion (24), by which the lamella is se- 
cured to the mould (30), 

characterised in that each of the said branches 
(23) is in shape turned about a line (7) substantially 
perpendicular to the outer surface of the tread, and 
that each lamella (20) has a plurality (N) of these 
branches (23). 

9. A lamella according to Claim 8, characterised in 
that 

the branches (23) of the second portion (1 2) are 
each for the main part planar and turned about 
a line (7) substantially perpendicular to the out- 
er surface (9) of the tread and located in the 
middle area of the branch width (L1) t which 
width is in the orientation of the tread, the said 
main parts of the branches having a substan- 
tially constant angle (P1 ) to the mean plane (21 ) 
of the first portion (11); or 
the branches (23) of the second portion (12) are 
each spirally twisted about a line (7) substan- 
tially perpendicular to the outer surface of the 
tread and located within the middle area of the 
branch width (L1 ) in the orientation of the tread, 
the branches having a changing angle (p2 
(S3) to the mean plane (21) of the first portion 
01). 

10. A lamella according to Claim 8, characterised in 
that 

the said first portion (11b) is in the orientation 
of the outer surface (9) of the tread substantially 
straight; or alternatively 
the said first portion (11a) is in the orientation 
of the outer surface (9) of the tread stepwise so 
that the first portion has over the width dimen- 
sions (L2) in the orientation of the outer surface - 
of the tread substantially straight or curved sec- 
tions (25), which are connected by angular or 
alternatively rounded, substantially narrower 
convolutions (30). 

11. A lamella according to Claim 8, characterised in 
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that th said substantially straight or curved sec* 
tions (25) of the first portion (1 1 ) form in the lamellae 

(20) an angle (a) which is within a range of 4° - 31 • , 
preferably within a range of 11* • 24°. to th plane 

(21 ) on average perpendicular t the outer surface s 
(9) of the tr ad, and that the height (H2) of the said 
branches (23) in the orientation perpendicular to the 
outer surface of the tread from the boundary region 
(13) between the first portion and the second por- 
tion to the bottoms (15) of the branches is at mini- to 
mum approx. 30 % and at maximum approx. 80 %, 
preferably 40 % - 70 %. of the branch (23) width (L1 ) 

in the orientation of the tread, and that the thickness 
(D) of the lamella (20) is 1/45 - 1/4, preferably 1/5 - 
1/13, and typically 1/7 - 1/9. of the total depth is 
(H2+H 1 ) of the first and second portions ( 1 1 and 1 2) 
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